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(54) LIGHT-EMITTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light-emitting device 
which gives uniform spatial distribution of the emitting color, and 
emits a white color of various color tones or an intermediate color 
such as purplish red or pink, with a simple and low cost process. 
SOLUTION: This light-emitting device comprises a resin base 3 
having patterned wiring 4, an n-type ZnSe substrate mounted on 
the resin base 3, an epitaxial light-emitting structure formed on the 
ZnSe substrate, and a reflector 8. The epitaxial light-emitting 
structure is composed of a mixed-crystalline compound formed by 
ZnSe as the nucleus, and emits light by current injection. The 
reflector 8 brings the spatial distribution of the fluorescence 
intensity from the ZnSe substrate close to the spatial distribution of 
the light-emission intensity of the epitaxial light-emitting structure, 
wherein the fluorescence is obtained by photo-exciting the ZnSe 
substrate by the light emitted from the epitaxial light-emitting 
structure. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The luminescence equipment which was mounted in the base which has an electrode, and said base, was 
formed on the substrate which consists of an n mold ZnSe single crystal, and said substrate, emitted light by 
current impregnation, and was equipped with the reflective structure for doubling with the spatial distribution of the 
luminescence reinforcement of said epitaxial luminescence structure the spatial distribution of the reinforcement of 
the fluorescence acquired by carrying out optical pumping of said substrate by luminescence of the epitaxial 
luminescence structure which consists of a mixed-crystal compound which uses ZnSe as a parent, and said epitaxial 
luminescence structure. 

[Claim 2] Said reflective structure is luminescence equipment according to claim 1 over which the fluorescence 
from said substrate is scattered in the luminescence direction of said luminescence equipment. 
[Claim 3] Luminescence equipment according to claim 1 or 2 which establishes said reflective structure on said 
base located in the perimeter of said substrate. 

[Claim 4] Luminescence equipment given in either of claim 1 to claims 3 which adjust the intensity ratio of the 
luminescence and the fluorescence from said substrate from said epitaxial luminescence structure by changing the 
rate of a light reflex of said reflective structure. 

[Claim 5] Said base is luminescence equipment given in either of claim 1 to claims 4 containing the printed circuit 
board which has pattern wiring and consists of resin including the resin with which said reflective structure carried 
out the coat of the metal to white resin, the resin embedding a light-scattering object, and a front face. 
[Claim 6] Luminescence equipment given in either of claim 1 to claims 5 which are the white even containing the 
white on which the luminescent color of said luminescence equipment wore blue from the white which wore yellow, 
or the neutral colors containing a purplish red color or pink. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a single component and relates to the structure of improving the spatial 
distribution of the luminescent color of this luminescence equipment especially, about the luminescence equipment 
which can emit the light of the purplish red color which are white and neutral colors of red and blue, or pink 
[0002] 

[Description of the Prior Art] as an ingredient of the light emitting diode (LED) of high brightness, the component 
which makes AIGaAs, GaAsP, etc. a luminous layer as an object for red puts in practical use — having — several — 
the brightness more than Cd (candela) is realized by LED of low cost Moreover, about LED other than red, each of 
GaP(s) green and for yellowish green, GalnN(s) blue and for green, AIGalnP(s) orange and for yellow, etc. is put in 
practical use as LED of low cost. 

[0003] However, since all of such LED use the single semiconductor material for the luminous layer, only 
monochromatic luminescence is obtained on a principle, therefore, although it is possible to make primary colors and 
red, such as red, orange, yellow, yellowish green, green, a bluish green color, blue, a purple-blue color, and purple, 
green neutral colors, and the neutral colors of green and blue emit light, the neutral colors of red and blue or the 
neutral colors of red, green, and blue was not able to be made to emit light in the usual LED 
[0004] 

[Problem(s) to be Solved by the Invention] Some [ a lighting application, for an ornament, etc. ] display applications 
are asked not for the light source of the above-mentioned monochrome but for the light source of red, blue neutral 
colors (a purplish red color and pink) and red, blue, and green neutral colors (white). In above-mentioned passage 
usual LED, since only the monochromatic light source was made, the fluorescent lamp, the incandescent lamp, etc. 
were used for these light sources, and the shortness of a life of a lamp, the magnitude of size, and the lowness of 
luminous efficiency had become a problem. 

[0005] On the other hand, this invention person etc. has succeeded in obtaining the white light, pink colored light, 
and purplish red colored light by LED using the ZnSe system homoepitaxial layer formed on the ZnSe substrate, as 
already shown in Japanese Patent Application No. 10-194156 and Japanese Patent Application No. 10-321605. 
[0006] A ZnSe substrate can make broadcloth luminescence which has the core of luminescence wavelength in the 
range of 550 to 650nm called SA (self-activated) luminescence cause by applying the light of 510nm **** while the 
conductivity of n mold is acquired by doping iodine, aluminum, chlorine, a bromine, a gallium, an indium, etc. This 
luminescence is visible to yellow or orange. 

[0007] The emission center wavelength of SA luminescence and the half-value width of an emission spectrum can 
be adjusted with the class and the amount of doping of a dopant. Moreover, the luminescence structure which uses 
ZnSe as a parent can be formed on a ZnSe substrate with a homoepitaxial technique. With this luminescence 
structure, the high brightness LED of the blue which emits light on the wavelength of 460 to 510nm, or a bluish 
green color can be formed by using ZnSe, ZnCdSe. or ZnSeTe for a barrier layer. 

[0008] The conceptual diagram of Book LED is shown in drawing 1 . What was emitted in the direction of a substrate 
among the blue from the epitaxial luminescence structure 2 in drawing or bluish green color luminescence is 
absorbed by the ZnSe substrate 1, causes optical-pumping luminescence, and emits the light of yellow, orange, or 
red. By combining these both luminescence, luminescence of neutral colors, such as white, pink, and a purplish red 
color, can be obtained. 

[0009] However, with Book LED, the spatial distribution of the location where luminescence of the blue of the 
epitaxial luminescence structure 2 or a bluish green color takes place, and luminescence reinforcement differs from 
the spatial distribution of the location where luminescence of the yellow which is the fluorescence of the ZnSe 
substrate 1, or orange takes place, and luminescence reinforcement. Therefore, there was a trouble that the mixed 
ratio of luminescence of both will change and the luminescent color will change with the directions of optical 
outgoing radiation from LED. 

[0010] Moreover, both luminous-intensity ratio is adjusted, and a special device is needed also in order to prepare 
the color tone of the luminescent color of LED. These technical problems are not what was restricted to the white 
LED of a ZnSe system, but are technical problems common to the neutral colors LED of affiliated pink or a purplish 
red color, and all the luminescence substrate mold multiple color LED of other ingredient systems. 
[0011] As shown in Japanese Patent Application No. 10-194156 to these technical problems, solution is possible by 
the structure to which an epitaxial luminescence structure side side is fixed to the stem of a component stand, and 
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outgoing radiation of the light is carried out from a substrate side, the structure of covering all the perimeters of a 
component with the ZnSe substrate 1 , etc. 

[0012] However, all caused a cost rise and had the problem that Rhine which produces the usual LED could not be 
used as it is. 

[0013] Moreover, as an application of Book LED, it is expectable as a commercial scene where the lighting under the 
back light and carbon button of the display application of a pocket equipment, for example, the electrochromatic 
display of a cellular phone, etc. is big. 

[0014] However, to these, the gestalt of the very small surface mount mold LED needed to be realized by low cost, 
and this point was also a big technical problem. 

[0015] This invention is made in order to solve the above-mentioned technical problem. The purpose of this 
invention is a process [ that it is easy and low cost ], and aims at offering the luminescence equipment with which 
the spatial distribution of the luminescent color emits the light of neutral colors, such as white of uniform various 
color tones, a purplish red color, and pink. 
[0016] 

[Means for Solving the Problem] The luminescence equipment of this invention has the reflective structure for 
doubling with the spatial distribution of the reinforcement of luminescence of epitaxial luminescence structure the 
spatial distribution of the reinforcement of the fluorescence acquired by carrying out optical pumping of the 
substrate by luminescence of the base which has an electrode, the substrate which is mounted in a base and 
consists of an n mold ZnSe single crystal, the epitaxial luminescence structure which consist of a mixed-crystal 
compound which is formed on a substrate, emits light by current impregnation, and uses ZnSe as a parent, and 
epitaxial luminescence structure. 

[0017] The above-mentioned reflective structure scatters the fluorescence from a substrate in the luminescence 
direction of luminescence equipment. Moreover, reflective structure is established on the base located in the 
perimeter of a substrate. 

[0018] By changing the rate of a light reflex of reflective structure, it is desirable to adjust the intensity ratio of the 
luminescence and the fluorescence from said substrate from epitaxial luminescence structure. Thereby, the mixed 
rate of the light of two colors can be changed and the mixed color of a desired color tone can be obtained. 
[0019] A base contains the printed circuit board which has pattern wiring and consists of resin including the resin 
with which the above-mentioned reflective structure carried out the coat of the metal to white resin, the resin 
embedding a light-scattering object, and a front face. 

[0020] The luminescent color of the luminescence equipment of this invention is the white even containing the white 

which wore blue from the white which wore yellow, or neutral colors containing a purplish red color or pink 

[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 

[0022] This invention is applied to the luminescence equipment which has the surface mount mold LED which is the 
mounting method of the usual LED which fixes epitaxial luminescence structure to the base with an electrode which 
is a component stand about a facing-up, i.e., substrate, side. And it is characterized [ important ] by forming the 
structure which reflects light, reflecting the fluorescence from a ZnSe substrate side especially, and adjusting the 
spatial distribution of luminescence reinforcement to the surroundings of LED. 

[0023] As the bare chip of the substrate luminescence mold multiple color LED set as the object of this invention is 
shown in drawing 2 , the spatial distribution (directional characteristics) of luminescence (E) from epitaxial 
luminescence structure differs from the spatial distribution (directional characteristics) of the firefly luminescence 
(S) from a substrate. 

[0024] This originates in the difference in the luminescence location where the fluorescence from a substrate is 
luminescence from the whole chip to being [ of the outermost surface of a bare chip ] luminescence from a film very 
much, like LED usual in luminescence from an epitaxial layer. 

[0025] When LED (chip)5 mounted on the resin matrix 3 which has the pattern wiring 4 is closed with transparence 
resin 7 from the difference in the directional characteristics of these both light so that it may be shown in the mold 
method which is method of mounting the usual surface mount mold LED, for example, drawin g 3 , the spatial 
distribution of the luminescence reinforcement of mounted LED5 becomes being the same as that of the thing of a 
bare chip. Therefore, by bearing to see, the mixed rates of two luminescence differ and a color tone does not 
become uniform spatially. 

[0026] Then, it is necessary to control these by the following devices and to make spatial distribution of the 
luminescent color uniform. 

[0027] That is, the spatial distribution of the reinforcement of the fluorescence emitted [ especially ] from the ZnSe 
substrate 1 among two kinds of luminescence emitted from LED5 is changed according to the light reflex structure 
prepared in the exterior of LED5, and is brought close to the spatial distribution of the reinforcement of 
luminescence from the epitaxial luminescence structure 2. 

[0028] It is made to reflect with the reflector 8 (reflective structure) formed on the resin matrix 3, and the outgoing 
radiation of the light by which outgoing radiation is carried out in the direction parallel to the' component side of 
LED5 among the fluorescence from the ZnSe substrate 1 is made to specifically carry out in the direction 
perpendicular to the component side of LED5, as shown in d rawin g 4 (a). 

[0029] Thereby, as shown in drawin g 4 (b), the spatial distribution of the fluorescence intensity of the ZnSe 
substrate 1 can be biased in the direction perpendicular to the component side of LED5. As shown in drawing 2 at 
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this time, since the spatial distribution of luminescence of the epitaxial luminescence structure 2 is partial in the 
direction perpendicular to the component side of LED5, it becomes possible to make the spatial distribution of the 
fluorescence intensity of the ZnSe substrate 1 in agreement with the spatial distribution of the luminescence 
reinforcement of the epitaxial luminescence structure 2 of it. 

[0030] As an actual reflector 8, the thing of a parabola configuration with a circular face or a paraboloid, a plane 
reflecting plate, etc. can be considered. Moreover, the surface state can also consider the devastated field from 
which a mirror plane or scattered reflection is started. In addition, it is easy to design the structure of drawing 4 (a) 
in consideration of physical relationship with LED5 etc. 

[0031] As the quality of the material of a reflector 8, a metal with a high reflection factor (for example, gold-plated 
copper plate), the resin (for example, resin of a liquid crystal polymer system) of a white color, the resin that was 
made to distribute light-scattering objects (a titania, silica, etc.), and gathered the rate of a light reflex, the resin 
which carried out the coat of the metal to the front face are usable. 

[0032] Each of these can be easily formed as reflective structure on the printed circuit board used standardly and a 
leadframe, when forming the surface mount mold LED. 

[0033] The so-called reflector mold package in the package of LED of the monochrome using the usual GaP etc. in 
the surface mount mold LED 5 with a reflector 8 and the configuration are alike. 

[0034] However, since luminescence of LED5 is condensed and the luminous intensity of LED5 in the right above 
direction is increased, the usual reflector mold package makes it the key objective to change the directional 
characteristics of luminescence. 

[0035] The example of structure of the above-mentioned reflector mold package is shown in drawing 4 (c) and (d). 
The reflector 9 shown in this drawing aimed at reflecting upwards the light which comes out in the direction parallel 
to the component side of LED5a for the purpose of a luminous-intensity rise. 

[0036] Therefore, the paraboloid which can make parallel light light from the reflecting plate with whenever [ tilt- 
angle / large ] also as structure of a reflector 9 or the point light source was adopted in many cases. 
[0037] However, it aims at that this invention emits a uniform color mixture light by making in agreement in general 
unlike this the spatial distribution of the reinforcement of luminescence from which two directional characteristics 
are different as above-mentioned. Therefore, the optimal structure also changes with the reflector 8 for this color 
mixture, and the usual reflector 9. 

[0038] As shown in the example mentioned later, as optimal structure of the reflector of the color mixture reflector 
8, what has the reflector of a circular face configuration, the thing which has the plane reflector which the include 
angle of a reflector and the component side of LED5 to make made 90 or less degrees 40 degrees or more are 
mentioned. Moreover, from the thing of a metal side where the surface reflection factor of a reflector exceeds 90%, 
there is a reflection factor only about 10%, it colors, and the reflector of the broad range to the thing of a resin side 
is mentioned. 

[0039] Furthermore, the point which can adjust the LED luminescent color which is the mixed color is got as a 
description of LED5 of this invention by changing the ratio of the luminescence reinforcement from the epitaxial 
luminescence structure 2, and the fluorescence intensity from the ZnSe substrate 1. 

[0040] For example, the structure which has a sharp luminescence peak in 485nm as epitaxial luminescence 
structure 2 is chosen, and if the ZnSe substrate 1 which made iodine (I) the dopant as a substrate is adopted, the 
fluorescence from a substrate will turn into luminescence with the broadcloth peak which makes 585nm a center of 
gravity. 

[0041] If these both luminescent color is expressed on a chromaticity diagram (x y), it will become like drawin g 5 . 
The fluorescence (yellow luminescence) of the black square point on drawing 5 and the ZnSe substrate 1 serves as 
[ luminescence (blue luminescence) from the epitaxial luminescence structure 2 ] a black dot point on drawin g 5 , 
and both mixed color is expressed as a point on the segment which connects these two points. 
[0042] When there are more rates of blue luminescence from the epitaxial luminescence structure 2 at this time 
Become white [ the bluish white i.e., a cold color system, as shown in Point A ], and when there are more rates of 
the yellow fluorescence from the ZnSe substrate 1 conversely It becomes white [ the white which **** as shown in 
Point C cut, i.e., a warm color system, ], and when balanced at a rate which has both reinforcement further, it 
becomes the snow-white color shown in Point B. 

[0043] The luminescence reinforcement of fluorescence itself can be changed by changing the thickness of the 
ZnSe substrate 1 or changing the concentration and the class of a dopant of substrate. By using such technique, a 
mixed color can be adjusted and luminescence of various color tones is obtained. 

[0044] The luminescence reinforcement of the fluorescence of the ZnSe substrate 1 can be adjusted by changing 
the ejection effectiveness to the exterior of not only the approach of changing the luminous efficiency of an above- 
mentioned substrate itself but substrate fluorescence. Also in this case, the same effectiveness as the above can 
be acquired. 

[0045] In this invention, if the rate of a light reflex of a reflector 8 is changed, the reinforcement to the direction of 
outgoing radiation of the fluorescence from the ZnSe substrate 1 will change. This becomes possible to adjust the 
luminescent color of LED5. 

[0046] If what has a low rate of a light reflex is adopted as a reflector 8 (for example, resin of a brown system etc.), 
the amount reflected in the direction perpendicular to the component side of LED5 among the fluorescence of the 
ZnSe substrate 1 will decrease. Thereby, a color tone (white which was bluish if it was white LED) with more rates 
of epitaxial luminescence is realizable. 
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[0047] Conversely, if what has a rate of a light reflex high as a reflector 8 is adopted (for example, resin which 
attached the metallic film), most fluorescence of the ZnSe substrate 1 will be reflected in the direction 
perpendicular to the component side of LED5. therefore, there are more rates of substrate fluorescence — color 
tone (white which **** cut if it was white LED) implementation can be carried out. 

[0048] If the reinforcement of both substrate fluorescence and epitaxial luminescence is made to balance well, it is 
also possible to realize a desired color tone (for example, snow-white color), and to make spatial distribution of the 
mixed luminescent color uniform. 

[0049] In this invention, the appearance configuration or the manufacture approach of LED5 do not need to be 
different from the usual surface mount mold LED chip at all, and need to adopt neither EPIDAUN structure 
(mounting structure which turned the epitaxial layer caudad), nor an embedded structure. Therefore, it is possible to 
apply the manufacturing technology of the surface mount mold LED component of the already established low cost 
as it is. 

[0050] Therefore, even if it emits light in a uniform color tone in the direction of arbitration and sees from which 
direction, the luminescent color is visible to the same color tone, and becomes possible [ realizing the surface 
mount mold LED of neutral colors, such as white of various color tones, a purplish red color, and pink, by low cost ] 
[0051] 

[Example] Hereafter, the example of this invention is explained using drawin g 6 - drawin g 1_1 . 
[0052] (Example 1) the blue epitaxial luminescence structure 2 where an emission peak wavelength as shown at 
drawing 6 on the n mold ZnSe substrate 1 which doped iodine is 485nm — a homoepitaxial technique — using — 
MBE — it formed by law. 

[0053] This epitaxial luminescence structure 2 p mold contact layer 14 which consists of a laminating 
superstructure of ZnTe and ZnSe doped by p mold, p mold cladding layer 13 which consists of 0.90 layers of 
ZnO.85MgO.15SO.10Se doped by p mold, It is formed from the single quantum well barrier layer 12 which consists of 
a laminated structure of a ZnSe layer and a Zn0.88Cd0.12Se layer, n mold cladding layer 1 1 which consists of 0.90 
layers of Zn0.85Mg0.15S0.10Se doped by n mold, and the n mold ZnSe buffer layer 10. 

[0054] On p mold contact layer 14 of the above-mentioned epitaxial wafer, the pattern p mold electrode of the 
shape of a grid which consists of Ti/Au was formed, the whole thin film surface Au electrode which consists of 
thickness of 20 morenm or less was formed, and n mold electrode which consists of In was formed in the substrate 
rear-face side. 

[0055] Thickness considered the epitaxial wafer after electrode formation as the chip (Type 1) of the size which is 
200 micrometers on the 400micromx400micrometer square. In the same procedure, the thing in which the blue 
structure as [ whose an emission peak wavelength is 475nm ] was formed on the n mold ZnSe substrate 1 which 
doped aluminum was also further completely chip-ized (Type 2). 

[0056] These chips were mounted in the resin matrix 3, and four kinds of surface mount molds LED 5 as shown in 
drawing 7 (a) - (d) were produced. 

[0057] Component A is the simple plate-like reflector (reflecting plate) 8, and the include angle of reflector 8a and 
the component side of LED5 to make is 70 degrees. Component B is the plate-like reflector 8 similarly, and the 
include angle of reflector 8a and the component side of LED5 to make is 40 degrees. Component C is the reflector 8 
which has reflector 8a of the shape of a circular face which has a core in the location of opening of the right above 
of LED5. Component D is the reflector 8 which has reflector 8a of the shape of a paraboloid which uses the 
mounting position of LED5 as a focus. 

[0058] Each size of the opening upper limit of a reflector 8 was set to 1.2mm, and height was set to 0.8mm. 
Moreover, in this example, the configuration of opening of the reflector 8 by the side of the component side of LED5 
was made into the square. 

[0059] As the quality of the material of a reflector 8, white liquid crystal polymer system resin was used, and the 
printed circuit board (resin matrix 3) which formed the pattern wiring 4 of a Cu/nickel/Au laminated structure in BT 
resin system resin was used as a base with an electrode. And the printed circuit board and the reflector 8 were 
stuck with adhesives, and LED5 was formed. Since it is the component of a surface mount mold, the pattern wiring 4 
is made to extend even in the rear-face side (on the rear face of a printed circuit board) of a component. 
[0060] About this color mixture reflector and a base with an electrode, even if it uses what formed white resin in the 
shape of a reflector by the insertion casting method on the leadframe made from the metal of a copper system or 
an iron system, the same effectiveness can completely be acquired. Moreover, in this example, opening of a 
reflector 8 was closed by transparence resin (epoxy resin) 7. 

[0061] It evaluated about the surface mount mold LED 5 of Type 1 first. When the epitaxial luminescence structure 
2 was made to emit light by current impregnation, blue luminescence of 485nm peak was obtained, a part of this blue 
luminescence was further absorbed with the ZnSe substrate 1, and the yellow fluorescence of 585nm peak came out 
from the epitaxial luminescence structure 2 from the substrate according to the fluorescence phenomenon. 
[0062] Drawin g 8 showed the spatial distribution of these both light about component A-D, respectively. 
[0063] Although, as for the spatial distribution of the luminescence reinforcement in a bare chip, the directional 
characteristics of the fluorescence from the ZnSe substrate 1 completely differ from the directional characteristics 
of blue luminescence from the epitaxial luminescence structure 2, with the component with color mixture reflector 8 
of this example, both directional characteristics are approaching the same configuration, as shown in drawing 2 . 
[0064] This is that the light which has come out in the direction parallel to the component side of LED5 of the^ 
substrate fluorescence especially is reflected by the reflector 8, and outgoing radiation is recanied out in the 
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perpendicular direction to the component side of LED 5 by it and is because the directional characteristics by the 
side of fluorescence are changing a lot. 

[0065] About luminescence of the epitaxial luminescence structure 2, since there is no luminescence reinforcement 
in the direction which has a reflector 8 from the first not much, the spatial distribution of luminescence has seldom 
changed. Especially, in Component A and Component C, the spatial distribution of both optical reinforcement is 
mostly in agreement, and does not depend in the direction to see as a result, but LED5 of a fixed color tone is 
realized. 

[0066] With these components, the luminescent color had turned into white (correlated color temperature about 
4000 K) of the warm color system which **** cut. Although the paraboloid type of Component D is most inferior in 
respect of calling it whenever [ directional characteristics' coincidence ] and the problem of color nonuniformity was 
not completely solved in these four types of color mixture reflector 8, in respect of the luminous intensity of the 
right above direction, it was the brightest. 

[0067] Similarly, like [ the surface mount mold LED 5 of Type 2 ] the case of Type 1, when the epitaxial 
luminescence structure 2 was made to emit light by current impregnation, blue luminescence of 475nm peak was 
obtained, a part of this blue luminescence was further absorbed with the ZnSe substrate 1, and the orange 
fluorescence of 610nm peak came out from the epitaxial luminescence structure 2 from the substrate according to 
the fluorescence phenomenon. 

[0068] When the spatial distribution of the luminescence reinforcement of these components was investigated, like 
the case of Type 1, in Component A, the directional characteristics of blue luminescence from the epitaxial 
luminescence structure 2 and the orange light emitting from the ZnSe substrate 1 were not concerned with bearing 
which shows and obtains the best coincidence, but have produced the luminescence equipment of a uniform color 
tone. With this component, the luminescent color was a purplish red color. 

[0069] In addition, in this example, although the opening configuration of the color mixture reflector 8 was made into 
the square as above-mentioned, the effectiveness of this invention has the opening configuration same [ a round 
shape or a rectangle ]. Moreover, it may function as a color mixture reflector 8 in the case of a square or a 
rectangle with opening effective [ that (for example, color mixture reflector / as / whose cross-section 
configuration of the direction where the cross-section configuration of a certain direction is perpendicular to it by 
the component A type is a component B type /) from which the configuration of eight pairs of color mixture 
reflectors of a certain direction and the configuration of eight pairs of color mixture reflectors of a direction 
perpendicular to it differ ]. 

[0070] (Example 2) Next, the example 2 of this invention is explained. In this example 2, the same thing as the chip 
of Type 1 used for the example 1 was prepared. It mounted in the structure with a reflector of the configuration of 
Component A where this chip was too used for the example 1. However, the quality of the material and the surface 
state of a reflector 8 were made into what has another example 1 here. 

[0071] That is, what used for the reflector 8 what carried out mirror plane plating of the gold on the resin front face 
smooth as a thing and a component F using the opaque resin which made reflector material distribute a titania, and 
the thing which used for the reflector 8 what carried out semigloss plating of the silver on the resin front face with 
the still finer irregularity as a component G were produced as a component E. The approach of mounting itself 
presupposed that it is completely the same as that of an example 1. 

[0072] The spatial distribution of each luminescence reinforcement of the blue luminescence from the epitaxial 
luminescence structure 2 and the yellow fluorescence from the ZnSe substrate 1 of LED5 produced by this example 
to drawin gj) is shown. Like the example 1. with Components E and G, both directional characteristics were mostly in 
agreement, and the luminescent color has formed uniform LED5 spatially. 

[0073] Moreover, although the intensity of radiation of substrate fluorescence is strong from Component E in the 
component G as drawing 9 shows, it means that the gold plate article of the reflection factor of a reflector 8 is 
[ this ] more expensive. As a result, Component G became the white of the color tone which **** cut from 
Component E. Incidentally Component E was [ 4500K and Component G of correlated color temperature ] 3700K. 
[0074] On the other hand, with Component F, the spatial distribution of substrate fluorescence has the structure of 
the letter of a projection. Since anti-slant-face 8a of a reflector 8 is a mirror plane, this is because the directional 
characteristics of the form reflecting the point of LED5 emitting light appeared. 

[0075] That is, in order to acquire uniform luminescence intensity distribution spatially, reflector 8a of a reflector 8 
is understood that it is desirable that it is the devastated field (concave convex) from which scattered reflection is 
started. 

[0076] (Example 3) Next, the example 2 of this invention is explained. In this example 3, the chip of the completely 
same type 1 as what was used for the example 1, and Type 2 was prepared. It mounted in the structure with a 
reflector near the configuration of Component A where this chip was used for the example 1. However, the quality 
of the material and the configuration of a reflector 8 were changed here. 

[0077] it is shown in drawin g 10 — as — as Component H — reflector material — the liquid crystal polymer system 
resin of yellow with the low rate of a surface light reflex — using — the anti-slant face 8 of a reflector 8 — what 
made 90 degrees the include angle of a reflector 8 and the component side of LED5 was produced, using the resin 
of the liquid crystal polymer system of brown with the still lower rate of a surface light reflex as what made 80 
degrees the include angle with the component side of a and LED5, and a component I. The approach of mounting 
itself presupposed that it is completely the same as that of an example 1. 

[0078] The spatial distribution of each luminescence reinforcement of the blue luminescence from the epitaxial 
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luminescence structure 2 and the yellow fluorescence from the ZnSe substrate 1 of LED5 produced by this example 
to drawing 1 1 is shown. 

[0079] The directional characteristics of Components H and I of both corresponded mostly, and the luminescent 
color has formed uniform LED5 for them spatially. [ as well as the component A of an example 1 etc. ] Moreover, 
although the intensity of radiation of substrate fluorescence is weak compared with the component A of an example 
1, the component E of an example 2, etc., any component originates in it being smaller than the ingredient with the 
reflection factor of a reflector 8 above-mentioned [ this ], as drawing 1 1 shows. 

[0080] Consequently, the component H in which the chip of Type 1 was carried became a snow-white color mostly, 
and the component I in which the chip of Type 1 was carried became the white of the bluish color tone. Incidentally 
Component H was [ 6000K and Component I of correlated color temperature ] 10000K. Moreover, the component I 
in which the component H in which the chip of Type 2 was carried carried the chip of pink and Type 2 was able to 
obtain the uniform luminescent color spatially [ of purple ]. 

[0081] Although the gestalt of operation of this invention was explained as mentioned above, it should be thought 
that the gestalt of the operation indicated this time is [ no ] instantiation at points, and restrictive. The range of this 
invention is shown by the claim and all modification in a claim, equal semantics, and within the limits is included 
[0082] 

[Effect of the Invention] In this invention, since reflective structure is established, the spatial distribution of the 
fluorescence intensity of a substrate can be brought close to the spatial distribution of the luminescence 
reinforcement of epitaxial luminescence structure. This emits light in a uniform color tone in the direction of 
arbitration, and even if it sees from which direction, the luminescence equipment which is visible to a color tone with 
the .same luminescent color is obtained. Moreover, since the substrate which has epitaxial luminescence structure is 
mounted in the base which has an electrode, the manufacturing technology of the surface mount mold LED of the 
already established low cost is applicable as it is. Thereby, luminescence equipment can be manufactured according 
to low cost and an easy process. 

[0083] therefore, the luminescence equipment of neutral colors, such as white of various color tones with the 
uniform spatial distribution of the luminescent color, a purplish red color, and pink, — low cost — and it can produce 
easily and big need can be especially expected from the applications the object for the display of a pocket 
equipment, the object for liquid crystal back lights, for an ornament, etc. 



[Translation done.] 



http://wvm4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/08/07 



0d>H^5M«Vf Op) 



0» 4b M ^ 8* ^ » <A) 



^892002-299698 

(P20Q2-299B98A) 



HO 1L 



93/00 



F I 

HQ 1L 



aa/OQ 



N BF041 
D 



ttffiHt iW»CZ>«6 OL 9 JO 





MB2001 P2001 -873443 




000002130 












JMB#*a /isbH Gdoi-a. ao) 












000118024 














(TOMB* 










^»W?EiaftM-T9i*3^ mem 
















100)64746 



















(57) CSI*j) 

U7 USS-Qfc^iail*. 



(a) {b> 




a J 




3 3 



9-1 



BEST AVAILABLE COPV 



ctsmsatotena 

ttS8«±lZJgjES*ft. 4&2S)*AlZJ:yB3fcU ZnSeS 
« * k t fk^fc * * X e '3 * S>* Jb»3fe« iS 

ttiex t:5 * V * JU3S3fcttiS<D?83fclZ J: UttEMi 
<Dfi«W>Sfc, 

[WH 3] tt£5tKfl>BI&Pft£T*tf S»*±l= 
tf££Ifl*>3WI?** S*«i"*fcfe»*«i2lzSB« 

#ifl3<Dlt?'*dMz£Sfl>a&£&* 
C»3ftJB53 WieJ5it«iStt. fife*).®!©. 3fc3cSL* 

Cod o 1 3 

*efc0>?3*3§3fc»eiZRlU fclz, S£3S3fc3it«gd)5g 

£60»siafli«&Br 9mm iziiar cots 

COO O 21 

CS»<&f»m ««JB«B3fe*-f =*- H (LEO) o>tm 
□ ^ h d>LE0T35&#tl TTl»*. It fcMJ^'CDLOr|» 

cooo3] L*L<tA5»o. c4ie>cDuott % ±ts£- 

It. *fe, fflfe, Slife, fife. 



C O 0.0 4) 

0>-9a>&mJffi*lzl*. -t£fl>»feO)3feaBX , tttt<* ft 
(fife) 03feiBdi*«6*lTL»*. ±H0>21*JilK4) 
fflirttfi3ttT*6lftJrTtf if tfffll* 6 tu 5fcH8a)#tf»<D*§ 

COO 0 3] CtilZfcLT. «9Sm«tt. KIZttBS? 
tS±lZfl2jsfi U feZn.Se& tfv^ X fcf 5 * il/Jf^ HfclE 

COO O 6] ZnSe^tJSli. 3?**>.7J|/^X^ 

izjty. naca^tsdsfaeti^kkfeiz. sionmius 

(Dsfe^T^CfcT. SA (self-activated) fco? 
ft*. 550nmdi<o650nma)«i(SIZ|g3fe5fi^(D^>6^fe^ 

«fe^«ftizsiti. 

C00073 S A5g3feCDl83t4>,LiS^»^|g3fe^^C7 h 

«5Stt, jn^xe$*5/i»^»»lzj:yzns«tt«±izJB 

Z nSe Jt fc tt ZnC dSe 3 ft | * Zn Ser e ££l C k IZ U N 48 

JSLED/&82 jsfiT ^ C k 65 V B 
C.0 0.0 8] S 1 lZ2jsLED(Dfi{^I^T* ©4>0)xe 
5 * * Jb W&f S3 2 0>*fe fc t < tt*f3fe5g3fe<J) 
d^, 5tK*filZtttt3*ifc6<Dfc ZnSeStfi 1 IZ4&IR 

&feV»evOfe^#«fe«o)4 l glfea)^3fe$f#^ 
C00.09J sfeLEDrtt, xe5*vv 

f-o)/z«). LEOA'&nftttittMaizj: 
C.oo io] at7dawa>3feo)»ffltt:«IHS8Lr, leoo 

Cn^O)SISitt, ZnSeM<DefeLED|Z5fiof=feO)r 
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too 1 13 cti£<Dl$SilzttU J$B5¥io-i9Ai5s|z 
5* Lfc<fc3lZ, Xfc:$**/*j|,§g*mEffi<lJ£?&TSSS 

Coo 12] UZPU L^rtife3^hTv7SS.<k^ 

COO 1 3] Ztt*L£Wm&tLT. ffiS?«»SS<J>£ 

iff 5 VT <D>g Wtf * ^rli«arfflf§T$^ 
Coo 14] Lft>U Cft*> lztt#*lz>J*ffi<Da«B3?« 

cooi5] xkmt. ±zz<nm®zm)*T %tz$>\ztji 
$t\ttto>v$>*. *&mo>mto\t. fi&mriszi^h*: 

3fc£©S*3«T * c t SStt i: * *. 

COO 1 6] 

tf.fcStfifc. St5JtlZ^*ti^2S5iAII<t>J5g^LZn 

sett* tr%m&<t&m>%K%ze$*v 

COO 1 7] ±2££itflK2l*. StJ5ft^O)St3fe^5fe« 

sigiztt£T*stt± iz&i* * 

Coo 1 8] SltWJSa^feSltSs^ffcd^^Ctirct 
y, zeL<»&<j>&&^*&±$Mzz±&TZ.. pjtS 

Coo 1 9] ±IESh«5Slt. afeQttlB. 3fcS«U*£ 

C00 2 0] 3jcS^(D5g3fe^(S<J)ig3fefett. SfeSfctf 
COO 2 1 ] 

C5SW^S©5fi^a?J JUT, *S3fiO)35M<D?BaSir^l» 

T>^ysts«s* : HSST»^««&s^i=ts* 



SafcRSizsgja***. fir, LE0fl>ayir3fesfi« 

[-0 0-2 3] *gmO)»ftJ:tt*. Sffi»ffi^ftLED 

(D^7fy7tt, 02izinrj:dir ? re5=t^/^ 
d>*<J)&3fc3g3fc (S) <D£f3d* CtBl&^tt) ffHtf-D 

[00243 cnat, ie5*^^jued»6a>58*ttii 
%<dleoisi«i- ^7^v7a>efto<DC<siuJ9d^9 

M6*r»* fci^d.«3te©S(DaiMz52a urn*, 

tOO.23] CO)Pi«0>5fea)miSl^O>ilLv6Jio, il# 
0)»ffi*SS58LEDO«55aT»^-JlfF^ Mil HO 
3 1=5* dim 3- VKtt4*ST*»BW*3±l= 

sgsKt/=LED (fy7) s «aw«BB 7 iza:y wiLUfc 

T2T)<D5gpt<Dii^giJ^di«^y. feSHtfaBSIttlZ-fil 
IZ I 

[O 0.2 6] fZT\ «TO)«ttI*|=JtUCtl%«W 
C O 0 2 7 ] T<t*%*. LE0 5 6»i3|gti«ot\^2lii«(J) 
*<D£ISH**i^ LED 3<D*33lZ&l7*3feJ5»tiK2IZ<* 

[00 28] JMtttKB. ©4 (a) |Z^T<tdlZ. Zn 

fiMzffiit***** ttBB«*3±lzJBjtf UfcU7 
(SttflfiS) lzj:ys«*t*r. LEososg^flB 

[0029] f-niZJty, 04 (b) |Z^T<taiZ. Zn 

iS><r^ifeilz«»b-G^ctft5ic t ^^* C9ta> U2iz^ 
r <t d ib. x 4 t> v imftrnm 2 o^gsfeo^ia^ 

»LED5fl)S5Sfflkftifia^ftlZ«-aTl**©?, 2nSe 
S«S1 oat3t5Sya<OSfe1^^ % Xt£3*S>*ll£63fe« 
>S 2 0>M3teniJSCDSrdl^% fc -a * t* * C fc i: « 

ftfi»«J8CT3S*l/J:lB*J^»iiaft*. LED 5 

tfl>«mBi«ttt«ift LT. 14 (a) (DfllSS^gBt 

[00 31] U7U95-8fl>»Hfc LTtt, 5«^0) 
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CM;ltf«fi#U?-,*<Dfflfii) , 3fcSiia.fr (*5*X7 

h&j&^&kl >=er bb*s tfiK ffl^iei r ft 

COO 32] £ft*ttl*Tftt,£ffi^a£SaEO£B2s6T 
*«^II«S6ftlcmL^n^ 7'J V h§tS±Y»U- H 

COO 3 3] 'J7U9 3-8£fc^rt:3*ffiSg$5I2LE0 5. 
tt, il*<D6aP*?5fi£ ^> fc$i£CDtED<D^ v fcl7 
l>ftfc*'J7U99-§!Mv*-^fc* B*tt!*fcttl 

C0034] fc^u ii«to)U7 \sO&-MJ\v>r-y 

C0035] i4 (cj Cd) |Z±ie(J)'J7U^ 

05-911 jfea7";7€iftfc LTLED5a 0)3IKffi 

coo3s] ir<ntz#). U7 u^5- 9<j>«iSfc ur 
izr^ctflr^tt «jeb# r * * - * ff* * 

Coo 37] L&>L#d5*K *BWttCftfcl**tfy. 

fc%slBLri**» J;^r, co)iBfeo)fc^o)U7 

COO 38] fl^T^SS5fifiiJll^Tctdl3, lftU7 U 

ftJStf 4 0 J8JU± 9 0 jgJUT h U ffi«o>S«ffi^^ 
T*fea)^6«£l:fe>ft** Ztz* £l?ffia>^fiBJ5«Stf 
9 096^S^^ct3^JBEd)^<J)6^, StfSStfi o 
96fi* LPttUfett £»BB£B<J)fc 0)^ Ta»BJ£l*S!lB<D 

u 7 uos-wstran*. 
coo 39] *5g^cDLE0 5a)«iafc ur. x 

e3+^VJl^3fe«jS2^CD^afe5SmtZnSe^fi1 ft> 
T ft SLEDSfcfcfc fclHSST* ^ i: OTJ ft *A ft 

i:f*ft** 

C O O 4 03 m ill* X e 3* W Jl/^3fe«iS 2tL 

tUra^* CO £K->tVhfcbfcZnSe£tKl ^ 
ir^t, Stfid>£(D£3fctt585nm£^fcr*7D- 

COO 4 1] C«(J)^fe^ (K,y)feaH±r^ 



2 6><=>0)iS3fc (*£3£fc) d5lH5±a)Se3^*, ZnSe£ 
tSl<J>St3fc (S&§£*) M§|S±a>gaL*fctty* P» 
a)&£fettca)2^0X££fS£fca±<D*fc LTSlftS 

ft*. 

C0042] xe5^WJl/523fe«iS2^^(D 

ft*<£d<m*ASA^*:i£fe. ^yaBfcfc<D&fefctt 
seizin *ft*ite 4 fc tt 

C0043] ZnSe^tfil 0)^^^ffc ^ % StfiO) 

h=-MVKDaB«^«wsa2«cfci;j:y. si&oss 

COO 4 43 ZnSegffil a)&3fc(J)323feiSJgli. ±JS0)S 

COO 4 5] 2fe5gWlZfcL^r. U7 U05-8(D3feS« 
(DSftStfSifbT*. f-ftlZj^J. LED5(J)ieafefe^lffl^ 

Coo 4 6] U7UC79-3fc LT, 5tJ5«^a>l5t^ 
ft ^ftlzj;^. xtf3=tv^Jl/fg3fe 

C00473 i?H'J7 UC7^-8h LTjfeSlt^OS^ 
fc(J)^«ffl <tt*l*£&jRte£-3l7*:OB&) rftli. Zn 

Coo 4 83 StJ5S3fetxf^#f ^jb^3fea>^i«fl)^ 

COO 4 9] *«qBTtt* LEDSCD^ffl^^SfiS^X 
xe>?«7V«52 (Xfef3.*S'-f Jl/@^T75lZ6H7fe 

ttto* Kii5a^.^ftrL^fgq^h(D^ffisias5SLEo* 
coo 30] tfcdiors ffs<D756j|w-«3y:feiBr-5g 

3feU fO)7?felft^aTfclg3fefeJ!PPl-<Dfe0llr^^, 
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COO 3 1 ] 

COO 5 2] (SgBSffH) aS«£K-7Lfcn3*ZnSe 

COO 333 *Xfcf5**/»i*JU3S3fet8iS2tt. pSIIK 

bJf 1 4,. p§g|Z K -7£ftfcZn0.85fcfcO. 15S0. 10 
SeO. 90@jf>>iDJ5C*p5S9-5 3 % ZnSeJfkZn0.88C 

dO. 1 2Se® <J)«Jgt«i£ft>*> ASSISE 1 

2, n3*|:: F - 7 £tl fc:2n0. 85KfcO. 15S0. lOSeO. 80J1 
ttWS05vKJI1 1. n^ZnSe/V, 7r©1 0«ty» 

coo 5 4] ±sxes't vtiwx/^rtiav^ 

COO 5 5] ^ffiJB«fifft(DXe5*^i»Jl/^xMS400 

fcngZnSeSffiil JtlZ P63fe bf~ {7«*W75n»r»*J: 
*tt*fe««a«JdiLfcfca>fc*. *v7ffc 72) 
Lfc* 

Coose] cft*<0*v7«IBB»*3lz*RU 13 

7 (e)-(d) l3nr«fc?tt4Jijffid)ftB9e££LED 

Coo 5 7] **Att*ttWW*fl>U7U9£- CJ5 
JtffiD BT, E^ffiBei:, LED 5<DSgS5ffifc CDttTft 

8 7, Kl*®8ak. LED5<D3U$ffik0)tfr£l&&i40 

arft*. ■ LEDscrKS-hcbKio^co&iSi^.u 

* ti -^HSlliffitf (DJSJttE 8 a U7 U9 9 8 T 

Copse] U7U0 5-8fl)B3na!±5ao)tt-f^«u 
tt, LEDs<DSg»ffl«Jfl) , J7 UO5-8 0)Baa»a>JB«- 
C0059] ij7U9S-ea>ttXbl/?tt. 6fea)« 
U VAflWB l=«y « i/ftu«@«5S(D>^ 3 - VKtt 4 £H2 

7.uvh«stU7 u^^-sijg^ryyn'ii le 

VKtt4l4*^fl>«lffl <7UVhS«a«D±) lilt 
Coo 6 0] co>afeU7 k*««*»*l=^ 



UTtt. JW ? \»a*<D&STfti^fc'J-F7U-A± 
II. -f hjaBS^T e Sfe<D»flfiSU7U05-«IZ 

VB*. ft^MMTtt. , J7UO3-8 0)SanS5 
tt. ftmnB (x#**»Bi> 7T^itU. 

COOB1] ar^-<7 1 o>affisg^LE05ir-3L»T 
SffiUfc. «siAi=J:yxe9*^i'^3fc«ii82« 

3S£;*tt*k. Xg5*S/i-n,X%ffiS2*&l*485nm 

coo 6 2] coM«a>&a)aHft*fe **a-h>i=-* 

t»TMl«liK l,fc:<D ff(*i8 

CO 0*6 3] H2|=3j*Lfciiy. ^7*v7T«B3feSi 
fitf)2femtt. X£S*S>*rt,383fc«iS2 6>*0>#£, 

Coo 6 43 C*itt'J7 U95-8l=J:y % ttlzSffiS 
3fe (J) d * (DIED 5 OSSRffi tt^fcllzai Tt^3feft5 

E***ftx\ LED5 0)S6«fflizwLTaifitt*feiizai« 

COO 653 Xtf5*Vi-^Wfc«5S2 0)»*l=^UT 
tt- t. kfck U7 l.55-8fl)W*ftl:tt*a y«* 

ttST-!£tt€^<DLED5ai*ifi*ftri**« 
COO 6 6] CftfeO>*^rtt, 3S*fel*£*ai&>^fc 

D <J)flrtfcffi9 W 7a5tBit3jN?t4<J> fc L> 3 ffiTS * 

r00*673 H«l=5-f72©*EBa»aLE05fc % 3 

&»3feCD-2piiZnSeS<Sl TWO *^TSt3feaai= JCU 
C0068] C*i&fl)*TO)563feBiJSo>ggei^ffi%P|^ 

coo 693 tusewTtt. _tajo)iiy, s^u 
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Brffiratf^*BS^77&SJ:3ttEfeU7 USS 
-) 6, «»a»fe»J7l^S--8 t LTttBBUS*. 
Coo 7 0) (»M2) sMHMXMirei^ 
UTItttfir** *SUBiffl2Ttt. %tti W 1 l»fc* -f 

«iSI=S5Kt^ fcfcLCCrtt, U7U7S-80)tt 
XRtfJtflBttftWttMi kttJWOfeeDkLfc* 
C007 1 3 EP*5* «7EfcL?« U7U93-ttl=* 

U7U35r-e|=JBL*fcfcO^ *&IIft?Gfc L7\ ID 

U7U£3-8|z«ufcfc<l>*f« Lfc. XKOX(»* 

.[00 7 23 ®9| = «aB««7fW-tfcLE0Sfl) % It! 
S 4 V * Jlr£3tii>S 2 *>> £ 0>fr £32afc t , 2nSeStfi 1 6* 

Mini ki^siz. *^EfeGTtt^*<D>a&«i*d>i5a 

COO 7 3) ZtiMQfriDh&Zk&X. «*E<fcyfc 

c*tt'J7U03-e fl>K«3*tf£ * v * d°o <D*d«i* 

C00 7 4] *7F7ttStfiS%o>iEIBId«diSS 
80)J5£»ffi8 etfiS?ft^ft. LE05<D5g3t* £5 

coo 7 s] ^ay % mtti=-tt<nd»adff«f» 

*fc*l=KL U7U9£-8d>£»BB8e|*iLEJf«g 

COO 7 6) CK»«3) 3M=. *MII<D»M21» 
kt<H«fl)5l-f7iaM-f72©?y7«8ilL 

Coo 7 7] e 1 oiripr«tdl^ *^HfctT, U7 
«BB«iU U7U^5-ea>£»ffi8a fcLE050)Se 

L». U7U^5-8fcL£D5(O^ffifcO)ftffi^90Jgi: 



COO 7 8) Si 1 I^SOTttTftSLfcLEDSOX X 

t* 

coo 7 9] seffi«io)*^ft«fc^l«ir, s^Htit 
-a«CLED9As»«fTd^ stem i 

C00803 COIgm. 5-f7lfl)^7«»8Lfc* 
^HttttlS»«fiftktty. M7l^v7*IWtfc 
Sf^i I*** d5J0> -d fcfePJ ©fife i: tt o fc, S tt* izte 

tfc, $-<720)^^7^1Siiltfc* : fHttevO4, 
C008 1) tt±o)J:3i:*5EWfl)Se»o«BSRI=-3l^ 

tOO 82] 

^tgq^hO)*ESg«SLED<DS!Ja«W*^fl)3t5tX5ffl 
COO 83] Lfctf^T. 583fefe<J«®«iffid5-«7e6 

izmm«imo>»Q%n. »ftM^7^n Mam* 

[01] St£*3fcK*£LED<DBffffi(5)Tfc 
CS2 3 Stfi^S^feLED ^y7 Kfcl} 

ffi 3fc !S JS o>S ^jf, T gd r & 

c©3] aw«PB7«ih Lf=*ffie«ffiLEoo>«5g« 

C043 (e) tt3fc*W0>iJ7U^a-*ii*THTJS 
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y, (b) (e) <D'J7l/93-a*=»*«6i:S!l>*e 

^(D^Js^c^ia&^s^r^Ta&y. (c) tfts* 

0)U7 U92-Sjr>r©Tfc v J, Cd) tt (o) <DU7 
5*3"©"? 

[©53 xe**l>Tfl^3fcraiSC>383fcfefc. S«<J) 
Stafcfe^T CX, Y) 

tfx fcf 5 * * Jl/3g3fe«iS *5%T WffiH 
7] Co) — (d) IttSWQXffiftli ttLEO^S 

[©83 ( 8 ) - (d) i*, i7 (e) ~ (d) irif. 
r LEDlIfcl* ?>ie5^^ JbBJMil (DSfcS&g 0)S 

Cgi 9 3 (a) - (c) «L *§8W0)SI»W2 0)LE0 



[©1 0] (8) fccfctf (b) WL *5gt80)S?ttffl3 
0)LED£if*TBHB©T85£>* 

[©1 1] (e) (b) I*. *KU0>£K*J3 

1 2nSeStS. 2 X £9 * Vi^UB*«i& 3 «&B 
SUs 4 5, 5 8 LED* 6 

V, 7 fcSBfitfiB. 8, 9 U7U0£-. 8 a Stt 
3k 10 n§? ZnSe/t 77 7®. 11 nK£>5vK 

m. 12 *-t?»pa 13 f«0 5vKJB, i 

4 pS23Vd9hJ9. 
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